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(57)Abstract: 

PURPOSE: To provide the title bonded magnet 
having plating film and manufacturing method 
thereof in simple procedures having excellent 
corrosion resistance as well as dimentional 
precision and beautiful appearance and 
formable into any complicated shape. 
CONSTITUTION: The title bonding magnet 
mainly comprising a magnetic particle body 1 
and a binder represented by R-T-B (where R 
represents Nd or a part thereof substituted 
with a rare earth element, T represents Fe or a 
part thereof substituted with a transition 
element is painted with a mixture of resin 4 and 
conductive materials 5 so as to form a 
conductive film layer B on the bonding magnet base material A surface and then the 
surface of the conductive film layer B is smoothed to electroplate the surface of the 
smoothed conductive film layer B. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The bond magnet base material which becomes considering the magnetism 
fine particles expressed with R-T-B (that by which R permuted Nd or its part with 
rare earth elements, thing by which T permuted Fe or its part by the transition-metals 
element), and a binder as a main constituent, The conductive film layer to which 
surface roughness was set so that the maximum height (Rmax) might be set to 400 
micrometers or less when it was the monolayer which carried out homogeneity 
distribution of the conductive ingredient powder and the front face set criteria die 
length to 25mm at resin, The bond magnet which has the plating coat which consists 
of a electroplating layer formed on said conductive film layer. 

[Claim 2] In the bond magnet which becomes considering the magnetism fine particles 
expressed with R-T-B (that by which R permuted Nd or its part with rare earth 
elements, thing by which T permuted Fe or its part by the transition-metals element), 
and a binder as a main constituent The manufacture approach of a bond magnet of 
having the plating coat characterized by performing surface data smoothing of a 
conductive film layer, and electroplating on the front face of the graduated conductive 
film layer after painting the mixture of resin and conductive ingredient powder and 
forming a conductive film layer in a bond magnet base material front face. 
[Claim 3] The manufacture approach of a bond magnet of having the plating coat 
according to claim 2 whose surface electrical resistance of the conductive film layer 
after surface data smoothing is 0.05 - 100 ohm/sq. 

[Claim 4] The manufacture approach of a bond magnet of having the plating coat 
according to claim 2 or 3 with which the maximum height (Rmax) of the surface relief 
after surface data smoothing is characterized by being lower than the maximum height 
(Rmax) of the surface relief of a bond magnet base material. 

[Claim 5] The manufacture approach of a bond magnet of having the plating coat of a 
publication in any 1 term of claims 2-4 to which surface roughness was set so that the 
maximum height (Rmax) of the conductive film layer after surface data smoothing 



when setting criteria die length to 25mm might be set to 400 micrometers or less. 
[Claim 6] The manufacture approach of a bond magnet of having the plating coat of a 
publication in any 1 term of claims 2-5 which come to adopt spray coating or dip 
coating as the method of application of the mixture of resin and conductive ingredient 
powder. 

[Claim 7] The manufacture approach of a bond magnet of having the plating coat of a 
publication in any 1 term of claims 2-6 characterized by basing surface data 
smoothing on the stroke processing using metal media or ceramic media. 
[Claim 8] The manufacture approach of a bond magnet of having the plating coat of a 
publication in any 1 term of claims 2-7 characterized by being what surface data 
smoothing depends on smooth scouring by the stirring actuation accompanied by 
metal media or ceramic media, revolution actuation, or oscillating actuation. 
[Claim 9] The manufacture approach of a bond magnet of having the plating coat of a 
publication in any 1 term of claims 2-8 to which a base material outcrop exists in a 
part of conductive film layer after surface data smoothing. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the bond magnet which has a plating coat, and its 
manufacture approach, this invention is excellent also in dimensional accuracy not to 
mention excelling in corrosion resistance and a fine sight, and can respond also to a 
complicated configuration in more detail, and, moreover, a manufacture procedure is 
also related with the approach of manufacturing the bond magnet which has a simple 
plating coat, and this bond magnet. 
[0002] 

[Description of the Prior Art] Although the alloy magnet (henceforth a rare earth 
magnet) which uses a rare earth metal and transition metals as a principal component 
is used in many fields in recent years since it has the magnetic properties which were 
excellent compared with the conventional ferrite system and the Alnico alloy system 
magnet, it has the fault which is easy to oxidize and the inclination is especially 
remarkable with a Nd-Fe-B system magnet. The resin bond mold magnet which made 
these rare earth magnetism fine particles fix with a synthetic-resin binder has 
conceived the problem which degradation of the magnetic properties by oxidation 
produces, when an operating environment is a highly humid ambient atmosphere. 
[0003] It is well-known data that electroplating is used abundantly as one of the 
approaches which, on the other hand, performs metal coat processing aiming at 



prevention of a crack and a chip or grant of a fine sight to the ingredient which has 
conductivity on a front face. Furthermore, generally performing plating aiming at giving 
oxidation resistance and corrosion resistance is also performed. Electroplating has 
pointed out the method of forming a metal coat based on the device which the metal 
dissolution for compensating the metal which the processed material was used as 
cathode (cathode), the reduction reaction was caused on this, and the metal was 
deposited on the processed material, and deposited on the processed material of 
cathode in the anode plate at that time generates here. 
[0004] this invention persons aim at improvement in an attempt and the 
corrosion-resistant grant effectiveness for giving electroplating from before to a bond 
magnet, this invention persons were not limited to a Nd-Fe-B system magnet, but 
came considering the bond magnet (it is hereafter described as a R-T— B system 
magnet) at large which made the main constituent the magnetism fine particles 
expressed with R-T-B (that by which R permuted Nd or its part with rare earth 
elements, thing by which T permuted Fe or its part by the transition-metals element), 
and a binder as an object for research. For example, at Japanese Patent Application 
No. No. 147380 [ one to ], the corrosion-resistant grant by electroplating was 
proposed and the approach of raising corrosion resistance by leaps and bounds was 
further proposed by JP,4-276095,A. In JP,4-276095,A, the trouble that the technique 
indicated by said Japanese Patent Application No. No. 147380 [ one to ] connoted was 
canceled. That is, when direct electroplating was performed to a bond magnet base 
material in JP,4-276095,A, it traced that the minute cause of generating of a pinhole 
which occur frequently on a plating coat front face originated in the data that the 
conductive low synthetic-resin part is exposed to the bond magnet base material 
front face which is the substrate of a plating coat, and the approach of listing was 
hereafter proposed as an approach of solving this problem. 

** How to perform electroplating after performing non-electric-field plating to the 
front face of a R-T-B system magnet. 

** How to perform electroplating after painting the mixture of resin and conductive 

ingredient powder on the front face of a R-T-B system magnet. 

** How to perform electroplating after making the mixture of resin and conductive 

ingredient powdered resin fabricate R-T-B system magnetic powder as a binder. 

** How to perform electroplating after making metal powder fabricate R-T-B system 

magnetic powder as a binder. 

Each of these was characterized by giving conductivity to a bond magnet front face in 
advance of electroplating, in order to make it easy to electroplate on the front face of 



a bond magnet, the formation of a comparatively uniform electroplating coat of them 
was attained by these approaches, for example, they became applicable to the severe 
magnet for motors of an operating environment for automobiles etc. Since it is 
realizable with the simple technique of spraying the mixture (a conductive paste being 
called hereafter) of resin and conductive ingredient powder, especially the approach of 
the aforementioned ** is very useful industrially. 

[0005] ** An approach is explained by the mimetic diagram of drawing 5 - drawing 7 . 
Drawing 5 is a mimetic diagram showing the cross-section structure near a bond 
magnet base material front face, one in drawing is magnetic fine particles, and two in 
drawing is the synthetic resin 2 which combines said magnetic fine particles 1. 
Although preliminary polish is carried out in order that a bond magnet base material 
may adjust a dimension to a product dimension, the magnetic fine particles 1 differ in 
a degree of hardness from synthetic resin 2, moreover, in the middle of polish, as for 
the bond magnet base material front face from a certain thing, in omission of the 
magnetic fine particles 1 etc., the magnetic fine particles 1 project selectively like the 
example of drawing microscopically, or the resin layer is carrying out surface exposure. 
Since the part which the resin layer has exposed has low conductivity, when 
electroplating, growth of the plating coat of the part concerned is slow, and this 
causes [ of a pinhole ] generating. Therefore, by the approach of **, as shown in 
drawing 6 , the conductive paste 6 is painted on a bond magnet base material A front 
face, the conductive film layer B is formed in it, and as the back electroplating is 
performed and it is shown in drawing 7 , the plating coat layer C is stratified. The 
activity which forms the conductive film layer B since simple technique, such as spray 
painting, can be used as the method of application of the conductive paste 6 is easy, 
and since the bond magnet front face after conductive film layer B formation 
demonstrates good conductivity over the whole, mostly, it is stabilized and can form 
the plating coat layer C of fixed thickness. 

[0006] There is a technique which other approaches are proposed as an approach of 
giving conductivity to a bond magnet front face, for example, was indicated by 
JP,5-302176 f A. After forming here the resin layer which faces forming a plating coat 
in the front face of a bond magnet , and has adhesiveness on a bond magnet base 
material front face , a metal-powder object etc. sprinkles , and make a metal-powder 
object fix to a bond magnet front face , and the approach of giving conductivity is 
propose by making the bond magnet with which the metal-powder object changed into 
the adhesion condition vibrate or stir , or striking media , such as a steel ball , on a 
front face , and giving striking power . 



[0007] This approach is explained by the mimetic diagram shown as drawing 8 - 
drawing 12 . This approach stratifies the resin layer D of 100% of resinous principles 
which were excellent in adhesiveness as shown in the upper layer of the bond magnet 
base material A at drawing 9 . Sprinkle the metal-powder object 3 and it is made to 
adhere, as shown in the upper layer of this resin layer D at drawing 10 . subsequently, 
make the bond magnet of this condition vibrate or stir within a container, or 
Furthermore, some metal-powder objects 3 are made to invade into the surface 
section of the resin layer D, and the metal-powder object 3 is made to fix within and 
without a resin layer surface by striking elasticity media, such as metal media, such as 
a steel ball, and flexible plastics, to a bond magnet, as shown in drawing 1 1 . Moreover, 
a part for the surplus of the metal-powder object 3 exceeding the prehension capacity 
by the resin layer D is discarded, pass such a procedure — the bond magnet base 
material A top — resin — the Rich resin layer D — Transition layer D' intermingled in 
a resin layer after the metal-powder object 3 has changed the content to the target 
gradually, The Rich conductive film layer E of the metal-powder object 3 will be in a 
laminating condition, the plating coat layer C is formed in the upper layer of this 
conductive film layer E, and the bond magnet which has the plating coat with which a 
pinhole does not exist is produced. 

[0008] Thus, as an example of representation of the manufacture approach of a bond 
magnet of having a plating coat layer without a pinhole, there are the two 
above-mentioned kinds of things. Each of these has a various configuration and 
serves as a finished product in the phase where the size adjustment or the last 
finish-machining by regrinding etc. are not performed after plating coat layer C 
formation for the reason of that there are a curved surface and a concavo-convex 
side and becoming disadvantageous in cost, and the plating coat layer C was formed. 
[0009] 

[Problem(s) to be Solved by the Invention] Although it became possible to obtain the 
bond magnet which has a plating coat layer without a pinhole by the two 
above-mentioned approach, the technical problem which each should solve was left 
behind to these galvanizing method. 

[0010] First, about the former, since the surface relief condition of the conductive film 
layer B is reflected in a plating coat layer C front face as shown in drawing 7 , there is 
a problem which cannot make a plating coat layer C front face a uniform smooth side. 
There is no change in it being difficult for the surface relief of the plating coat layer C 
to make a plating coat layer C front face a homogeneity smooth side, although the 
surface relief of the conductive film layer B is not reflected as it is but the difference 



of elevation of boom hoisting is reflected with the gestalt eased a little, and we are 
anxious about this surface relief having an adverse effect on the homogeneity of the 
surface magnetism property of a product, or a fine sight. Moreover, by only spraying, 
since the conductive film layer B has only covered the bond magnet base material A 
with the wettability, the conductive film layer B has the inclination for the adhesion 
over the bond magnet base material A of the conductive film layer B to run short a 
little. Moreover, even if it cannot make pack density of conductive ingredient powder 
not much high but paints a conductive paste for this reason in order to raise 
wettability and to raise adhesion when painting a conductive paste, there is a 
limitation in that conductive improvement effectiveness. Moreover, although it is as 
having mentioned above that do not perform the last finish-machining after plating 
coat layer C formation, and the configuration immediately after plating coat layer C 
formation turns into a configuration of a final product as it is Since the conductive 
paste was only sprayed upwards with this technique and the plating coat layer C is 
stratified The average thickness of the sum total thickness of the conductive film 
layer B and the plating coat layer C is comparatively thick, and the distance from the 
dimension of the bond magnet base material A becomes large, and it is in the 
inclination for the distance with the dimension of the final product designed as a 
premise to become large, about it being mostly in agreement with the dimension of the 
bond magnet base material A. 

[001 1] There is a trouble which should be solved on the other hand also on the 
technique indicated by JP.5-3021 76.A. In order to make the bond magnet which 
carried out surface adhesion of the metal-powder object 3 in this technique first 
vibrate or stir within a container or to strike metal media, such as a steel ball, to a 
bond magnet. If the surface relief after metal-powder object 3 adhesion (refer to 
drawing 1 1 ) is compared with the surface relief immediately after the conductive film 
layer B formation in ** of JP,4-276095,A mentioned above (refer to drawing 7 ), 
although it will become gently-sloping somewhat Since grant of an oscillation and 
stirring and the object of the stroke by metal media are in making the metal-powder 
object 3 adhere to the resin layer D which has adhesiveness, the welding pressure to 
a metal-powder figure arrival front face is comparatively slight, and, for this reason, 
cannot graduate that surface relief. Moreover, since it makes the metal-powder 
object 3 accumulate and carries out the laminating of the conductive film layer E after 
this technique stratifies the resin layer D in the upper layer of the bond magnet base 
material A It is indispensable that the metal-powder object 3 exists over all front 
faces, therefore it is impossible for doing strong welding pressure which the bond 



magnet base material A exposes in part also from this semantics not to be assumed, 
and to graduate a conductive film layer E front face. Therefore, as this technique is 
shown in drawing 12 , a plating coat layer C front face cannot be graduated. Moreover, 
after the two-layer structure of the resin layer D and the conductive film layer E was 
surely formed in the upper layer of the bond magnet base material A, Since the plating 
coat layer C is formed on it, fairly [ the average thickness of the sum total thickness, 
the resin layer D, the conductive film layer E, and the plating coat layer C, of three 
layers ] greatly There is a problem from which the distance with the dimension of the 
plating coat formation article as a finished product and the dimension of the bond 
magnet base material A becomes large, and reservation of dimensional accuracy 
becomes difficult. Moreover, although transition layer D f which the loadings of the 
metal-powder object 3 increase to a target gradually exists between the resin layer D 
and the conductive film layer E with this technique Between the resin layer D and the 
plating coat layer C, the condensation layer of the heterogeneous metal-powder 
object 3 intervenes also to any of the resin layer D and the plating coat layer C. And 
since only the adhesion of the resin layer D is only fixed, the condensation layer of 
this metal-powder object 3 also has the problem of being easy to carry out the 
exfoliation omission of the plating coat layer C bordering on the condensation layer of 
the metal-powder object 3. Furthermore, although resin can be made to reach to the 
back in a crevice by adjusting viscosity using wettability when the case where the 
bond magnet base material A has a deep crevice, and needs to form the plating coat 
layer C also in this crevice etc. is assumed The metal-powder object 3 has a 
possibility that the nonexistence part of a plating coat may be selectively formed by 
making such a part reach uniformly difficult consequently. This means that it is hard to 
apply the technique concerned to the bond magnet which has a complicated 
configuration, and has left the problem in that the versatility of a product is restricted. 
Moreover, this technique also has the problem that management of a routing, such as 
forming the conductive film layer E according the resin for resin layer D formation and 
the metal-powder object 3 to the metal-powder object 3 in handling and the resin 
layer D upper layer independently, is complicated. Furthermore, although it is 
explained by that official report if elasticity media, such as metal media, such as a 
steel ball, and flexible plastics, can be used as a medium which deals a stroke to the 
metal-powder object 3 sprinkled with this technique on the resin layer D front face, 
only elasticity media can be used from a reason that a conductive enveloping layer 
with the metal-powder object formed actually is damaged conversely, but there is also 
a problem that where of the selection width of media is restricted. 
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[0012] This invention is made in view of this present condition, tends to be conquered 
by improving the trouble that said both techniques connote, on the basis of the 
technique proposed in JP,4-276095,A, and is excellent also in dimensional accuracy 
not to mention excelling in corrosion resistance and a fine sight, and can respond also 
to a complicated configuration, and, moreover, a manufacture procedure also uses as 
an offer plug the approach of manufacturing the bond magnet which has a simple 
plating coat, and this bond magnet. 
[0013] 

[Means for Solving the Problem and its Function] That this problem should be solved, 
when this invention person etc. inquired wholeheartedly, he hit on an idea of 
smoothing the data of the front face of the conductive film layer which stratified on 
the bond magnet base material front face. The bond magnet which has the plating coat 
of this invention completed based on such an idea The bond magnet base material 
which becomes considering the magnetism fine particles expressed with R-THB (that 
by which R permuted Nd or its part with rare earth elements, thing by which T 
permuted Fe or its part by the transition-metals element), and a binder as a main 
constituent, The conductive film layer to which surface roughness was set so that the 
maximum height (Rmax) might be set to 400 micrometers or less when it was the 
monolayer which carried out homogeneity distribution of the conductive ingredient 
powder and the front face set criteria die length to 25mm at resin, It is characterized 
by having the plating coat which consists of a electroplating layer formed on said 
conductive film layer. 

[0014] moreover, the manufacture approach of this bond magnet — R-T-B (that by 
which R permuted Nd or its part with rare earth elements — ) In the bond magnet 
which becomes considering the magnetism fine particles expressed with that by which 
T permuted Fe or its part by the transition-metals element, and a binder as a main 
constituent After painting the mixture of resin and conductive ingredient powder and 
forming a conductive film layer in a bond magnet base material front face, it is 
characterized by performing surface data smoothing of a conductive film layer, and 
electroplating on the front face of the graduated conductive film layer. 
[0015] The manufacture approach of the bond magnet of this invention is explained as 
follows by the mimetic diagram shown by drawing 1 - drawing 4 . The conductive paste 
6 which is the mixture of resin 4 and the conductive ingredient powder 5 is first 
painted on the front face of the bond magnet base material A. Although the method of 
application can apply various methods of application, especially spray painting and dip 
coating are suitable for it from a simple viewpoint. Although the conductive paste 6 
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trespasses upon the hole and pinhole of a bond magnet base material front face with 
the fluidity, when the viscosity of a conductive paste is high, all holes or pinholes are 
not closed by paint. For example, when the conductive ingredient powder contained in 
a conductive paste in order to make lower surface electrical resistance of the 
conductive film layer formed of paint is made [ many ], the viscosity of a conductive 
paste becomes high and trespass at back in a hole becomes difficult only by mere 
paint. Moreover, when an oil content etc. adheres to the case where the bond magnet 
base material front face is extremely complex, or a bond magnet base material front 
face and the bond magnet base material front face has water-repellent, discontinuous 
parts, such as an island-like isolated part of a conductive paste and a resin ball, may 
occur, and a conductive film layer may break off. Moreover, only by mere paint, 
although it is the gestalt eased a little, the trace of boom hoisting of a bond magnet 
base material front face is reflected in a paint front face, and a conductive film layer B 
front face serves as an ununiformity layer. This inclination is remarkable when 
especially the viscosity of the conductive paste 6 is high. 

[0016] In this invention, the restoration to the non-filling part of the conductive paste 
6 in a bond magnet base material A front face and the dissolution of the island-like 
isolated part of the conductive paste 6 are aimed at to smoothing and coincidence of 
a bond magnet base material A front face by giving surface data smoothing to the 
conductive film layer B. Although the concrete approach of surface data smoothing is 
various, surface data smoothing accompanied by surface application of pressure in 
this surface data smoothing is important, and a cut, grinding, etc. are the points of not 
containing. That is, the conductive paste 6 which is carrying out superfluous adhesion 
is not removed from a bond magnet base material A front face in the specific part in a 
bond magnet base material A front face, but it is pressurized, and it pushes into the 
crevice of a bond magnet base material A front face, or there is [ I hear that a 
superfluous part levels a paint front face by making it move to an adjacent part, and 
achieves leveling, and ]. the stroke processing which surface data smoothing 
specifically levels surface relief by striking metal media or ceramic media against the 
paint front face of a conductive paste, and makes a front face flat-tapped — or metal 
media or ceramic media is supplied in a container together with the bond magnet 
which painted the conductive paste, and it can adopt carrying out data smoothing etc. 
by giving stirring actuation, revolution actuation, or oscillating actuation. 
[0017] The condition after surface data smoothing is shown by drawing 3 . As a result 
of carrying out surface data smoothing, the conductive paste 6 of the part which was 
rising from the perimeter moves to an adjacent part, is leveled low, and the part which 



became depressed from the perimeter reversely is supplemented with the conductive 
paste 6 which has moved from the adjacent part, and it is leveled highly. Thus, the 
surface height of a conductive film layer front face is arranged, and equalization 
(flat-tapped-izing) of a conductive film layer B front face is made. And from the 
maximum height (Rmax) of the surface roughness of the bond magnet base material A, 
I hear that the maximum height (Rmax) of the surface roughness an important thing 
indicates the degree of the surface relief after surface data smoothing to be in this 
invention here becomes low, and there is always. After forming in a bond magnet base 
material front face the resin layer which has adhesiveness like the technique indicated 
by JP,5-302176,A, In sprinkling a metal-powder object etc. and giving the slight 
striking power into the resin of an adhesion consolidation or a metal powder aiming 
only at trespass immobilization in part to the after metal-powder adhesion front face 
The maximum height (Rmax) of the surface roughness after stroke processing does 
not necessarily become lower than the maximum height (Rmax) of the surface 
roughness of the bond magnet base material A. When for example, criteria die length is 
set to 25mm, the surface roughness after surface data smoothing is set up so that the 
maximum height (Rmax) of a conductive film layer may be set to 400 micrometers or 
less. Since a plating coat will be intensively formed in the height if the maximum height 
(Rmax) of a conductive film layer exceeds 400 micrometers, it is not desirable an 
exterior and on dimensional accuracy. 

[0018] In this invention, it does not necessarily need it to be important that the front 
face after the conductive film stratification is smooth, and for the full coat of the front 
face after smooth to be carried out by the conductive film layer. For example, as 
shown in drawing 3 , the magnetic fine particles 1 may be selectively exposed as a 
result of surface data smoothing. Usually, in the case of quenching powder, the 
electric resistance of one grain of Nd-Fe-B system magnetic powder is ten to 8 order, 
and has sufficient conductivity. Exposure of the binding material in a bond magnet 
base material poses a problem. If the exposed part of the resin which is binding 
material exists, since this part has low conductivity, growth of a plating layer will serve 
as a defect a little. The stroke processing which strikes metal media or ceramic media 
against the paint front face of a conductive paste, levels surface relief, and makes a 
front face flat-tapped, Or metal media or ceramic media is supplied in a container 
together with the bond magnet which painted the conductive paste. In the limitation 
which is carrying out data smoothing, it is hardly possible by giving stirring actuation, 
revolution actuation, or oscillating actuation to remain as it is on the front face after 
soft binder resin smoothing data compared with the magnetic fine particles 1. 



Moreover, though binder resin is exposed, as long as the surface electrical resistance 
after data smoothing is in the range of 0.05 - 100 ohm/sq (or omega/**), this 
invention person etc. should check that there is no trouble in formation of a plating 
layer. And most surface-electrical-resistance values after data smoothing have 
satisfied the above-mentioned range actually. 

[001 9] Although it is a rare case, it becomes depressed on the front face after surface 
data smoothing, the section exists, and there is a case which the magnetic fine 
particles 1 have exposed to the pars basilaris ossis occipitalis of this hollow section. 
There is concern which there is a possibility that acid plating liquid may pile up in this 
hollow section at this time, and leads to rusting. Therefore, in surface data smoothing 
in this invention, the concrete technique of surface data smoothing by which such 
magnetic fine particles 1 were exposed to the pars basilaris ossis occipitalis and which 
attention was paid so that it might become depressed and the section might not occur, 
and was described above from this viewpoint is chosen. Since it will fill up with a 
conductive paste with the priority to the hollow section of a bond magnet base 
material front face according to the above-mentioned surface smoothing-data 
method, a bond magnet base material outcrop becomes depressed, and it is hardly 
located in the section. 

[0020] As shown in drawing 4 , the plating coat layer C is formed in the upper layer of 
the conductive film layer B graduated by surface data smoothing. Since the plating 
coat layer C is formed by electroplating, it is comparatively heavy-gage and strong, in 
the shape of [ of the plating coat layer C ] surface type, the smooth front face of the 
conductive film layer B is reflected — having — a front face — the bond magnet 
which has a smooth plating coat is obtained. Moreover, since the conductive paste is 
pressed fit in the surface relief section of a bond magnet base material by surface 
data smoothing and the pack density of the conductive ingredient powder is also 
highly excellent also in conductivity, even if the adhesion of the plating coat layer C 
and the conductive film layer B of a substrate is very high and external force etc. acts, 
it does not exfoliate. And since thickness is thin by surface data smoothing, since 
distance of a dimension with a bond magnet base material is small, reservation of 
dimensional accuracy is also easy [ the conductive film layer B / the average 
thickness of the sum total thickness of the conductive film layer B and the plating 
coat layer C is conventionally / which has not given surface data smoothing of the 
conductive film layer B / thin compared with a magnet, and ] average thickness. 
[0021] 

[Example] Next, it is based on an example and the detail of this invention is explained. 



The target rare earth [ this invention ] bond magnet has pointed out what can 
fabricate and obtain the compound of the magnetic fine particles expressed with 
R-T-B (that by which R permuted Nd or its part with rare earth elements, thing by 
which T permuted Fe or its part by the transition-metals element), and the synthetic 
resin which is a binder. In consideration of the fabricating method, it is used for the 
above-mentioned resin from the thermoplastics used widely, thermosetting resin, or 
rubber, choosing it as it suitably. As thermoplastics used by this invention, phenol 
resin, an epoxy resin, melamine resin, etc. can be illustrated, and polyolefines, such as 
polyamides, such as thermoplastics, nylon 6, and Nylon 12, polyethylene, and 
polypropylene, a polyvinyl chloride, polyester, polyphenylene sulfide, etc. can be 
illustrated. Moreover, ultraviolet curing mold resin etc. can be used, this invention — a 
bond magnet base material front face — a front face — since it is the object to 
promote growth of the plating coat by electroplating by forming a uniform conductive 
film layer, it is bases to use resin as a binder, but this invention can be applied also 
when using a metal with the comparatively low melting point as a binder. In this case, 
formation of a conductive film layer will bear the function which equalizes conductive 
dispersion of magnetic fine particles and a binder metal. 

[0022] Although Zn, Sn, Pb powder, etc. can be illustrated to metal powder usable as a 
binder, the method of fabricating in the case of using a metal as a binder is limited to 
compression forming. When deforming at the time of compression molding raises a 
Plastic solid consistency, it is important, and in this semantics, the comparatively soft 
thing of the above-mentioned metal is desirable, and the binder used for compression 
forming has a low melting point metal desirable [ the metal ] generally. To a low 
melting point metal, a Rose's metal, a Newton alloy, a Wood metal, a POVITTSU alloy, 
etc. can be illustrated. 

[0023] As the shaping approach for obtaining a bond magnet base material from the 
mixture of the magnetic powder and binder resin which are used for this invention, 
compression molding, injection molding, extrusion molding, calender shaping, etc. can 
be illustrated. 

[0024] Moreover, although nickel, Cu, Cr, Fe, Zn, Cd, Sn, Pb, aluminum, Au, Ag, Pd, Pt, 
Rh, etc. can be illustrated as the metal species of electroplating used for this 
invention, it is desirable that it is especially nickel. Generally in electroplating, 
metallic-coating processing of Cu, nickel, Zn, Sn, Ag, Au, Pt metal, and its alloy is 
possible like ****. When it aims at the device in which processed material is protected 
like a structural material when a plating layer carries out sacrifice corrosion, Zn and 
effectiveness sufficient also by Sn plating are demonstrated, but when a plating layer 



and processed material oxidizing and corroding them like especially electronic parts 
must have been permitted, after plating, resin paint, inorganic material coating, etc. 
are required, and cannot say that it is efficient. In spite of the same's being said of Cu 
in this point and being noble metals, it has the fault which black copper oxide and 
black copper rust tend to generate on a front face. On the other hand, although Au, Ag, 
and Pt plating are very effective in corrosion prevention, there are few cases of being 
expensive and industrially useful. It is in ** that the above point to nickel and its alloy 
plating are the most effective means, and it is set to one of the desirable modes of 
this invention. 

[0025] electroplating used for this invention — service water — in a solution It can 
choose suitably with a metal kind and an anode metal kind. A copper-cyanide bath, 
PIRO phosphoric acid ****, A copper-sulfate bath, a mat nickel bath, a Watts bath, a 
sulfamic acid bath, a wood strike bath, An immersion nickel bath, a 6 ** Cr low 
concentration bath, a 6 ** Cr Sargent bath, A 6 ** Cr **** ghost content bath, a high 
cyanide alkali Zn plating bath, an inside cyanide alkali Zn plating bath, A low cyanide 
alkali Zn plating bath, a zincate bath, a cyanidation Cd plating bath, A way ****-ized 
Cd plating bath, a sulfuric-acid acidity Sn plating bath, a way fluoric acid Sn plating 
bath, A way fluoric acid Pb plating bath, a sulfamic acid Pb plating bath, a 
methansulfonic acid Pb plating bath, A way fluoric acid solder plating bath, a 
phenolsulfonic acid solder plating bath, An alkanol sulfonic-acid solder plating bath, a 
chloride Fe plating bath, a sulfate Fe plating bath, A way **** ghost Fe plating bath, a 
sulfamate Fe plating bath, a Sn-Co alloy SUTANETO bath, A Sn-Co alloy PIRO 
phosphoric acid bath, a Sn-Co alloy **** ghost bath, a Sn-nickel alloy PIRO 
phosphoric acid bath, a Sn-nickel alloy **** ghost bath, etc. can be illustrated, and 
additives, such as a brightener, a leveler agent, a pit prevention agent, a crepe 
formation agent, an anodic dissolution agent, PH buffer, and a stabilizer, can also be 
added further. Moreover, it can also add [ for the purpose of rinsing hot water rinsing, 
a sealing process, etc. ] as after processes, such as a washing process and surface 
activity-ized down stream processing, as pretreatment. 

[0026] Although the rare earth bond magnet which is a processed material in this 
invention has rust and a cone property Although there is no need of avoiding 
especially an acid plating bath since a conductive paste is painted in a bond magnet 
base material front face, if possibility that a bond magnet base material front face will 
still be exposed to a part of conductive film layer after surface data smoothing is 
considered It cannot be overemphasized that it is desirable that a chlorine content 
lessens PH, so that it is close to a neutral region as for a plating bath. 



[0027] Moreover, on the occasion of electroplating processing, a head end process 
and a tail end process can also be established, immersion cleaning, electrolytic 
degreasing, bath liquid cleaning, acid treatment, alkali treatment, palladium processing, 
rinsing, etc. can be illustrated with pretreatment, and chromate treatment, rinsing, hot 
water rinsing, etc. can be illustrated to a tail end process. 

[0028] Next, the conductive paste which is the mixture of resin and conductive 
ingredient powder is explained. As resin contained in a conductive paste, the same 
thing as the binder resin of a bond magnet etc. can be illustrated. Moreover, the 
powder of the metallic oxide which has conductivity farther etc. can be illustrated to 
conductive ingredient powder in metal powders, such as Ag, nickel, and Cu powder, 
carbon powder, and the end of an alloy powder, and construction material, a grain 
shape, and particle size are suitably chosen as it in consideration of dispersibility, the 
conductivity of a conductive paste which it is going to acquire. Moreover, in order to 
distribute these conductivity powder in resin, coupling agent processing and surface 
activity processing can be performed to conductive ingredient powder, or the 
component which may raise dispersibility can also be added in resin. 
[0029] As surface data smoothing, smooth scouring by the stroke processing using 
metal media, ceramic media, or elasticity media like rubber material or the stirring 
actuation accompanied by these media, revolution actuation, or oscillating actuation 
etc. is employable. Shot peening etc. is mentioned as an example of stroke processing, 
and a revolution barrel and an oscillating barrel are mentioned as an example of 
smooth scouring by stirring actuation, revolution actuation, or oscillating actuation. 
[0030] As metal media, metal balls, such as a zinc lump and a cast iron ball, are 
mentioned, and a glass ball and the ball object of other various ceramics are 
mentioned as ceramic media. Moreover, in addition to being a sphere, these media may 
be a cube, a polygon, and an infinite form. Moreover, fine particles with a 
comparatively large particle size are also contained, moreover, things other than metal 
media or ceramic media — available — the leather waste of the organic substance, 
and a sawdust — it rubs and wheat bran, the husks of fruits, felt waste, nylon waste, a 
shaft, a polish stone of corn, etc. are suitably chosen according to the object for 
processing. 

[0031] The processed material used by this invention is a bond magnet, and are the 
components using the magnetism. Therefore, as for falling as the thickness of the 
coat film increases the magnetism which can be used, ** does not have ****. Coat 
thickness can use magnetism for validity so that it is thin, but since the corrosion 
resistance which is the object of opposite side this invention falls, coat thickness 



must be adjusted according to the object. As for the grand total of the conductive film 
layer + electroplating thickness given by this invention in this semantics, it is desirable 
that it is [ 5 micrometer or more ] 100 micrometers or less. 

[0032] Although an example and the example of a comparison are given and this 
invention is hereafter explained further to a detail, this invention is not restricted at all 
by these. 

(An example and example of a comparison) It is the magnetic powder compound which 
consists of NdFeB system isotropy magnetic powder (General Motors MQP-B) 97wt% 
and epoxy system adhesives 3wt% passed 32 meshes Compacting pressure 5 t/cm2 
Press forming was carried out, the cure was carried out at 180 degrees C under the 
argon ambient atmosphere for 1 hour, and the bond magnet (sample) of the shape of a 
phi8mmx9rnm cylinder was obtained. Subsequently, reserve barrel finishing processing 
of a bond magnet base material was performed as pretreatment which paints a 
conductive paste. Reserve barrel finishing processing threw the phi3.2mm steel ball 
(apparent volume of 2.0I.) into the small oscillating barrel of the 31. volume, supplied 
300 samples, and was performed for 10 minutes. The amplitude of a small oscillating 
barrel is 5mm/a cycle, and vibration frequency is 60Hz. The following trials were 
performed to the sample which finished reserve barrel finishing processing. 
[0033] ** of a degree - ** were first prepared as a conductive paste, and each was 
made into examples 1, 2, and 3. 

** An example 1 <phenol resin + silver dust> phenol resin component 5wt% silver dust 
(particle size of 0.5 micrometers or less) 15wt%MEK(methyl ethyl ketone)80wt%** 
(example 2) <epoxy resin + nickel powder> Epoxy resin component (trade name: 
Epicoat 1001-B80) 7wt% Curing agent (trade name: BMM2) 0.5wt(s)% Nickel powder 
(particle size of 0.7 micrometers or less) 15wt(s)% BGE (butyl glycidyl ether) 
77.5wt%** (example 3) <acrylic resin + zinc> acrylic resin component 30wt% zinc 
powder (particle size of 0.5 micrometers or less) 20wt% water 50wt% [0034] ** After 
carrying out adjustment mixing of each liquid which is -** and was indicated, 
respectively, it stirred 30 minutes or more and the sample was immersed. Immersion 
time amount is 5 minutes. After immersion, immediately after carrying out the liquid 
end in ZARUKAGO, barrel finishing processing as surface data smoothing of a 
conductive film layer was carried out. The thickness of a conductive film layer is about 
12 micrometers. 

[0035] Barrel finishing processing threw the steel ball of phi2.5mm particle size into 
the small oscillating barrel of the 31. volume for (the apparent volume of 2.0I.), supplied 
300 samples, and was performed for 20 minutes. The amplitude of a small oscillating 



barrel is 5mm/a cycle, and vibration frequency is 60Hz. The following trials were 
performed to the sample which finished reserve barrel finishing processing. KYUA 
[ the steel ball and sample which are media were separated and / the sample ] after 
barrel finishing. The KYUA conditions are as follows. 

(Example 1) <Phenol resin + silver dust> 150 degrees C 30 minutes (example 2) 
<epoxy resin + nickel powder> 1 50 degrees C 30 minutes (example 3) <acrylic resin + 
zinc> 100 degrees C 10 minutes [0036] The surface-electrical-resistance value of the 
bond magnet of the examples 1, 2, and 3 in which the conductive film layer was formed, 
and the surface-electrical-resistance value in each processing phase of this bond 
magnet were measured. A result is shown in "a table 1." In addition, the measurement 
size of each example is 500 pieces, respectively, and showed the average in the table. 
[0037] 
[A table 1] 
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2 . 5 — 3 . 2 


2 . 5 — 3 . 2 


2 . 5 ~ 3 . 2 




2 . 5 ~ 3 . 0 


3 . 0 - 3 . 8 


1 . 5 — 1 . 8 




1 . 5 - 2 . 0 


2 . 0 ~ 2 . 5 


1 . 0 — 1 . 5 




0 . 8 — 1 . 5 


1.2 — 2. 0 


0 . 8 ~ 1 . 5 
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[0038] Moreover, as an example of a comparison, after forming a phenol resin layer in 
a bond magnet base material front face by dip coating, it supplied to the small 
oscillating barrel machine which used 300 samples which sprinkled silver dust (particle 
size of 0.5 micrometers or less) in said example, and barrel finishing processing was 
performed on these conditions using the same media as the media used in the 
example. A result is shown in "a table 2." 
[0039] 
[A table 2] 
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4 . 0 ~ 4 . 5 




3 . 5 ~ 4 . 0 




3 . 0 ~ 3 . 6 
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[0040] any of the examples 1 , 2, and 3 shown in "a table 1 " — although — compared 
with the example 1 of a comparison shown as "a table 2", the 

surface-electricaHresistance value after KYUA was alike and small, and having the 
outstanding conductivity was checked. 

[0041] Moreover, after the potassium-pyrophosphate water solution washed the 
sample of examples 1, 2, and 3 and the sample of the example of a comparison which 
were obtained by doing in this way 1% r it electroplated by the conventional technique 
and the nickel-plating coat was formed. About about 5 micrometers and all samples, 
as for thickness, conductive ingredient content resin paint adjusted electroplating 
thickness so that the grand total of coat thickness might be set to 30 micrometers. 
After making it wash and dry after plating, the bond magnet which has the completed 
plating coat was observed. Consequently, the sample front face of examples 1, 2, and 
3 was very smooth, and the thing without a pinhole was obtained. On the other hand, 
although it was inferior a little when the thing of the example 1 of a comparison was 
also compared with the sample front face of examples 1, 2, and 3, it was comparatively 
smooth and the thing without a pinhole was obtained, the thing of the example 1 of a 
comparison is judged that that the comparatively good result was obtained in surface 
smoothness writes the content of the barrel finishing processing as the same content 
as this invention aiming at surface smoothing, and it comes out. 

[0042] Moreover, when the sample of the example 2 of a comparison to which it is only 



different from an example 1 not performing surface data smoothing (barrel finishing 
processing) was produced and the front face after plating coat formation was 
observed, it was checked that it is inferior to smooth nature compared with examples 
1 t 2, and 3 and the example 1 of a comparison. 

[0043] Next, the sample of examples 1, 2, and 3 and the sample of the examples 1 and 
2 of a comparison were cut, and the cross-section structure was observed. 
Consequently, in the example 1 of a comparison, it was checked that each thing of 
examples 1, 2, and 3 is 39 micrometers in 31 micrometers and the example 2 of a 
comparison to the average thickness from a bond magnet base material front face to a 
plating coat front face having been 23 micrometers. From this, the thing of examples 1 , 
2, and 3 had the small distance with the dimension of the sample after plating coat 
formation, and the dimension of a bond magnet base material, and it was checked that 
the outstanding dimensional accuracy is secured. 

[0044] Then, the friction test of a plating coat was performed, the friction test 
approach — " — it tore off and carried out by examining method." Consequently, in 
the example 1 of a comparison, it turned out to 29Kgf(s) having torn off the plating 
coat in the examples 1 , 2, and 3, although it exfoliates, and having needed the force 
that 1 7KgKs) tear off, and 1 1 Kgf extent tears off in the force and the example 2 of a 
comparison, and it can exfoliate comparatively easily also by the force. Moreover, as 
for the thing of the example 1 of a comparison, it was checked that the resin layer, the 
metal-powder layer, and the plating coat layer have [ cross-section structure ] a 
three-tiered structure on a bond magnet base material. It is guessed that the thing 
with the weak peel strength of the example 1 of a comparison is a thing resulting from 
this three-tiered structure. 

[0045] Moreover, when the humidity resistance test of the sample of examples 1 , 2, 
and 3 and the examples 1 and 2 of a comparison was carried out on the conditions of 
80 degree-Cx90%RHx 600 hours and it observed about the rusting situation with the 
naked eye, there is no rusting in all samples and it was checked about corrosion 
resistance that any sample is an accepted product. 

[0046] The time amount of each phase finally faced and required for producing the 
work piece of the above-mentioned examples 1, 2, and 3 is shown, reserve barrel 
finishing processing (10 minutes) -> conductivity paste liquid immersion (5 minutes) 
-> barrel finishing processing (20 minutes) -> KYUA (- 30 minutes) -> rinsing, washing 
(potassium-pyrophosphate water solution: 1 -minute, rinsing:2 minute) -> nickel 
electroplating processing (- 3 hours) -> rinsing by the potassium-pyrophosphate 
water solution, and desiccation (rinsing: — 3 minutes — 3 times and desiccation:50 



degree C — 10 minutes) 
[0047] 

[Effect of the Invention] According to this invention, the bond magnet which has the 
plating coat which is excellent in corrosion resistance and a fine sight with surface 
smoothness can be obtained. And this bond magnet can respond also to a complicated 
configuration while the distance with the dimension after plating coat formation and 
the dimension of a bond magnet base material is excellent also in dimensional 
accuracy few, and in addition, it is excellent also in the adhesion of a plating coat. 
Moreover, since a manufacture procedure is also simple, it is very useful industrially. 

[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram in which being the mimetic diagram showing the 
manufacture approach of a bond magnet of having the plating coat of this invention, 
and showing the condition in front of the conductive film stratification 
[Drawing 2] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the plating coat of this 
invention, and having formed the conductive film layer 

[Drawing 3] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the plating coat of this 
invention, and having given surface data smoothing to the conductive film layer 
[Drawing 4] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the plating coat of this 
invention, and having formed the plating coat layer 

[Drawing 5] The mimetic diagram in which being the mimetic diagram showing the 
manufacture approach of a bond magnet of having the conventional plating coat, and 
showing the condition in front of the conductive film stratification 

[Drawing 6] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the conventional plating 
coat, and having formed the conductive film layer 

[Drawing 7] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the conventional plating 
coat, and having formed the plating coat layer 

[Drawing 8] The mimetic diagram in which being the mimetic diagram showing the 
manufacture approach of a bond magnet of having the conventional plating coat, and 
showing the condition in front of the conductive film stratification 

[Drawing 9] The mimetic diagram showing the condition of being the mimetic diagram 



showing the manufacture approach of a bond magnet of having the conventional plating 
coat, and having formed the resin layer 

[Drawing 10] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the conventional plating 
coat, and having sprinkled the metal-powder object on on the resin layer 
[Drawing 11] The mimetic diagram showing the condition which shows the manufacture 
approach of a bond magnet of having the conventional plating coat of being a mimetic 
diagram and having made the metal-powder object invading into a resin layer in part 
[Drawing 12] The mimetic diagram showing the condition of being the mimetic diagram 
showing the manufacture approach of a bond magnet of having the conventional plating 
coat, and having formed the plating coat layer 
[Description of Notations] 

A Bond magnet base material B Conductive film layer 

C Plating coat layer D Resin layer 

D' transition layer E Conductive film layer 

1 Magnetic Fine Particles 2 Synthetic Resin 

3 Metal-Powder Object 4 Resin 

5 Conductive Ingredient Powder 6 Conductive Paste 
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